Objective: Demonstrate that successful soft contact lens wearers using competitive multipurpose solutions report improvement in comfort with OPTI-FREE ® RepleniSH ® Multi-Purpose Dis- Contact lens comfort has been the focus of many clinical studies and review articles.
or may not be enough to reduce wearing time, this decrease in comfort is undesirable nonetheless. Maintaining and optimizing lens-wearing comfort for successful contact lens wearers is crucial to minimize contact lens dropout, and is the focus of the current study. 5 Contact lens practitioners have an important role in supporting and maintaining the success of their contact lens wearers. This can be particularly difficult when patients do not voice complaints during their annual exams. Effective questioning at contact lens visits can elucidate otherwise unrecognized issues and generate possible opportunities for improvement in patient comfort. Similarly, a solid understanding of a patient's medical history, environment and lifestyle are valuable tools for predicting and managing a patient's ongoing success. In addition, thoughtful choice of a contact lens and its partner solution contribute to contact lens-wearing success.
Advances in contact lens material technology, providing greater flexibility in lens wear schedules and improved health benefits, allow practitioners to choose lenses ideally suited to a patient's individual requirements. These new materials have demonstrated tangible improvements in patient comfort, as well as in a patient's overall satisfaction. [11] [12] [13] [14] [15] [16] While the optimal choice of contact lens is directly related to a patient's satisfaction, it is very important to consider the synergistic relationship between contact lens and lens care solution. Multipurpose solutions comprise different formulations that may provide additional benefits, extending contact lens-wearing success. 17 In this investigation into lens-wearing comfort, two polyhexamethylene biguanide (PHMB) (0. 
0.0005%. PHMB is a broadspectrum cationic antimicrobial agent. It electrostatically binds to (and in turn destroys) the cytoplasmic membranes of microbes, disrupting metabolic activity and resulting in irreversible loss of intracellular components. 18 27 In addition, it has demonstrated clinical biocompatibility with both traditional hydrogel and silicone hydrogel lens materials. 25, 26 The current study investigates the patient benefit of transitioning successful full-time, daily wear, soft contact lens wearers currently using competitive older-generation multipurpose solutions to OPTI-FREE ® RepleniSH ® MPDS.
Methods Materials
The Table 1 . The mean age of subjects was 36 years and 71% of the subjects were female.
As a prerequisite for enrollment, subjects were required to have best corrected Snellen visual acuity of 20/30 or better in each eye; to be in good health; and to continue any preenrollment systemic medication regimens during the study. Attendance at both study visits and the completion of study questionnaires was also required. Subjects maintained during the study any regimen of rewetting drops and/or topical allergy drops that had been instilled during the 30 days prior to the study. No topical ocular drops, other than rewetting drops and/or topical allergy drops, were allowed during the study.
Patients wearing contact lenses on an extended wear (overnight) basis and those wearing monovision were excluded, as were those patients who had participated in another clinical trial within the 30 days prior to enrollment. Further exclusion criteria included a history of allergy or sensitivity to any test solution ingredient and, with the exception of allergy and/or rewetting drops, use of any topical ocular medications in the seven days prior to enrollment. Subjects who had changed brands of cosmetics or those who had modified their systemic medications within 30 days prior to enrollment were excluded, as were subjects with significant active corneal, eyelid or anterior segment infection or inflammation.
Safety was established by assessment of visual acuity, biomicroscopy and adverse events. The study was performed in compliance with the ethical principles of the Declaration of Helsinki and was approved by the Southwest Independent Institution Review Board. Informed consent was obtained from all patients prior to enrollment.
Procedures
At the baseline visit (Visit 1-Day 0), a subject's preliminary eligibility was established and demographic information recorded. Baseline measurements including distance visual acuity with contact lenses and biomicroscopy findings (lids, cornea and bulbar conjunctiva) were recorded. Eligible subjects completed study questionnaire A (Table 2a) to determine their baseline subjective experience with their habitual contact lenses and care regimen.
Subsequently, patients were dispensed a 30-day supply of their habitual contact lenses, a new lens case, 20 oz of test solution to use in place of their habitual lens-care solution, and were instructed (both orally and in writing) on the use of the test solution and on appropriate lens care.
The evaluation visit (Visit 2-Day 30) was conducted 30 ± 3 days after the baseline visit. Results for distance visual acuity with contact lenses as well as for biomicroscopy assessment of the lids, cornea and bulbar conjunctiva were recorded and any adverse events assessed. Subjects completed study questionnaire B (Table 2b) , assessing their contact lenswearing experience during the study period and comparing that experience with their previous solution experience.
Questionnaires
Subjects completed a questionnaire at the baseline (study questionnaire A) and evaluation visits (study questionnaire B) to determine patient benefit (Table 2b) . Study questionnaire A included four Likert-style questions assessing comfort, vision, and overall lens-wearing experience. These questions have been used previously to subjectively assess lens wear. 26, 27 The evaluation visit questionnaire, study questionnaire B, included the baseline questions and two preference questions (Table 2b ). Questionnaires were completed by the subject before any ocular assessments were made at each visit.
Distance visual acuity
Contact lens visual acuity was measured for distance. Acuities were measured using a Snellen letter chart (calibrated) for each eye individually under photopic lighting conditions.
Biomicroscopy
Subjects were evaluated to rule out any active ocular pathology that would interfere with successful contact lens wear. This involved a systematic examination of the eyelids, bulbar and palpebral conjunctiva and cornea. Findings were recorded as either 'normal' or 'abnormal'. Subjects with abnormal findings were excluded from the study.
Adverse events
Adverse events were considered to be any unfavorable or unexpected medical occurrence during the test solution 
Results
A total of 114 patients were enrolled at six study sites. Five subjects were excluded from the analysis (Table 3 ). Habitual lenses worn by the patients are shown in Table 4 . There were five reported adverse events, all nonserious (Table 5) . The study product enhances my overall lens-wearing experience more effectively than my previous solution
6. i will continue to use the test solution after this study 
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reported, there were no significant changes in biomicroscopy ratings during the study.
Responses to study questionnaire A (Day 0) were compared with those from study questionnaire B (Day 30). Subjects rated the test solution significantly better for all four subjective statements, including lens instillation comfort (P = 0.02, Figure 1) ; end of day comfort (P  0.0001, Figure 2) ; clear vision at the end of the lens-wearing day (P  0.0001, Figure 3 ) and overall satisfaction (P  0.001, Figure 4 ) compared to their previous solution.
For the two direct comparison questions asked only at Day 30, 71% of the patients agreed that the test solution enhanced the overall lens-wearing experience more effectively than the previous solution (P  0.0001, Figure 5 ); and 81% of the patients reported that they will continue to use the test solution after the study (P  0.0001, Figure 6 ).
Ninety-three patients agreed that their lenses with the previous solution were comfortable upon instillation. Of those, 68% reported that the test solution was more effective in enhancing their lens-wearing experience and 78% said that they would continue to use the test solution. It was 87% and 93%, respectively, of 15 patients who were neutral or did not find that their lenses with their previous solution were comfortable upon instillation.
Sixty-four patients agreed that their lenses felt comfortable at the end of the lens-wearing day when using Of those, 63% reported that the test solution was more effective in enhancing their lens-wearing experience; and 77% agreed that they would continue to use the test solution. It was 82% and 86%, respectively, of 44 patients who were neutral or did not agree that their lenses felt comfortable at the end of the lens-wearing day when using their previous solution.
Seventy-two patients agreed that their vision was clear at the end of lens-wearing day when using their previous solution. Of those, 64% reported that the test solution was more effective in enhancing their lens-wearing experience; and 79% agreed that they would continue to use the test solution. It was 83% and 83%, respectively, of 36 patients who were neutral or did not agree that their vision was clear at the end of the lens-wearing day when using their previous solution.
Eighty-seven patients agreed that they were satisfied overall with their previous solution. Of these, 67% rated the test solution more effective in enhancing their lens-wearing experience, and 77% agreed that they would continue to use the test solution. It was 86% and 95%, respectively, of 21 patients who were neutral or did not agree that they were satisfied overall with their previous solution.
Results of the within-subject, before-after comparisons indicated that most subjects responded 'strongly agree' or 'agree' to questions concerning the test solution, regardless of their rating of the previous solution.
Discussion
Terry and colleagues 28 suggest, that when gauging success by wearing time alone, many 'successful' lens wearers may instead be 'contact lens survivors', enduring rather than enjoying contact lens wear. Even though contact lens wearers may be able to wear their lenses full-time, if they experience discomfort, they are at risk of dropping out of lens wear. Pritchard and colleagues 1 found that 12% of contact lens patients discontinued lens wear within five years of the initial fitting due to dryness and discomfort symptoms. Lenswearing comfort appears to be a better predictor of ongoing successful wear, demonstrated by Brennan and colleagues, 4 thus highlighting the importance of optimizing comfort in contact lens wearers.
One of the key factors that contributes to comfort is the health and integrity of the corneal surface. 25, 29, 30 With the introduction of new lens materials, the biocompatibility of lens materials and lens care solutions has generated considerable clinical interest as it has become apparent that certain lens/solution combinations can cause disruption to the epithelium. 31, 32 In 2002, Jones and colleagues 31 found 32, 33 Staining using fluorescein is routinely used to evaluate epithelial integrity, [34] [35] [36] yet the significance of solution-related staining has been debated. While staining can be viewed as a sign of corneal damage presenting a pathway for possible infection, a link between solution-related staining and infection has not been shown.
Nevertheless, in light of recent research, it is in a practitioner's best interest to minimize corneal staining in contact lens wearers. In 2007, Carnt and colleagues 37 showed staining was associated with a higher incidence of infiltrative ocular events. In addition, Andrasko and Ryen 25 found a moderate correlation between lens/solution-induced staining and reduced comfort. The implication for contact lens wearers is that higher levels of staining may increase the risk of infiltrative events and comfort-related problems. Minimizing corneal staining through careful consideration of the biocompatibility of the lens and lens care solution combination may contribute to improved comfort and contact lens-wearing success.
In the current study of 109 successful lens wearers who habitually used a competitive multipurpose solution, it is noteworthy that upon questioning, several subjects reported discomfort and dissatisfaction. In particular, 15 subjects were neutral or disagreed that their previous solution was comfortable on instillation and 21 were neutral or not satisfied with their previous solution. Following the use of 
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OPTI-FREE
® RepleniSH ® MPDS during the study period, of the 15 aforementioned subjects, 87% (13/15) rated the test solution more effective at enhancing their overall lens-wearing experience and 93% (14/15) agreed that they would continue to use the test solution. Of the 21 subjects dissatisfied with their previous product, 86% (18/21) rated the test solution more effective in enhancing their overall lens-wearing experience and 95% (20/21) agreed that they would continue to use the test solution.
These results show the improvement in subjective comfort in lens wearers who are neutral or not satisfied with their current lens care solution with the use of OPTI-FREE ® RepleniSH ® MPDS. It also highlights the importance of effective questioning of successful contact lens wearers to elicit and address any comfort-related issues.
Perhaps even more notably however, successful lens wearers who did report end of day comfort, clear vision at the end of a day's wear, or who reported satisfaction overall with their habitual lens-wearing experience also found a significant improvement in their lens-wearing experience after 30 days of OPTI-FREE ® RepleniSH ® MPDS use. Of the 93 subjects who agreed that the previous solution was comfortable upon instillation, 68% preferred the test solution for enhancing their overall lens-wearing experience and 78% will continue to use the test solution. Of the 87 patients who were satisfied with their previous solution, 67% found the test solution enhanced their overall lens-wearing experience and 77% will continue to use the test solution.
These results indicate that satisfied contact lens wearers are likely to experience even greater satisfaction with lens wear when using OPTI-FREE ® RepleniSH ® MPDS. The implication for a contact lens practice is that proactive recommendation of OPTI-FREE ® RepleniSH ® MPDS for successful contact lens wearers is likely to further enhance comfort and overall contact lens-wearing experience.
These data are consistent with the earlier findings of Kern and colleagues 38 where patients were asked to switch from their habitual solution to OPTI-FREE ® RepleniSH ® MPDS. In a questionnaire given to successful contact lens wearers, 3,132 patients responded to rate their experience with OPTI-FREE ® RepleniSH ® MPDS. Of these respondents, 91% rated their lenses as feeling clean, 91% found it to be gentle on the eyes, 84% felt their lenses were moist, 83% noted lasting comfort and 58% agreed that they could wear their lenses longer with OPTI-FREE ® RepleniSH ® MPDS. In addition to biocompatibility, lens cleanliness contributes to comfortable contact lens wear. Excessive deposits can degrade lens surface quality and negatively impact comfort. 21 In a separate study involving a seven-day regimen of immersion in lysozyme solution followed by soaking, OPTI-FREE ® RepleniSH ® MPDS demonstrated greater cleaning efficacy than other studied solutions. 35 A separate study investigating lipid removal showed that a POLYQUAD ® /ALDOX ® disinfection system was able to reduce deposition of the tear film lipid (cholesterol oleate) from senofilcon A, silicone hydrogel lenses by 36% compared to a peroxide-based system, when both were used as a no-rub regimen. 39 In a clinical evaluation of long-term users of solutions containing POLYQUAD ® or PHMB, subjects using OPTI-FREE ® solutions had significantly fewer deposits than those using PHMB-based solutions. 24 These difference in lens cleaning performance between OPTI-FREE ® RepleniSH ® MPDS and other solutions may be a contributing factor in the higher comfort ratings for OPTI-FREE ® RepleniSH ® MPDS in the current study.
The primary limitation of this study was its open label design. Subjects knew that they were using a new solution which could influence the study outcomes. In addition, due to the nature of the study design there was not a true control. This study did attempt to simulate real world conditions in regard to patient lens care regimens. Additional double-masked, controlled studies could provide additional insights into the effect of a lens care regimen on patient acceptance.
The data from the current study exemplify the benefits of OPTI-FREE ® RepleniSH ® MPDS that can contribute to increased comfortable wearing time through biocompatibility, 25 effective cleaning, 21, 24 and lens wettability in silicone hydrogel and hydrogel lens wearers. 22, 23 Solutions are often overlooked as a means of addressing comfort issues in contact lens wearers. Understanding the relationship lenses and lens care can have on comfort will assist contact lens practitioners in tailoring a lens care plan suited to each individual patient. Educating a patient on these benefits through effective communication may in turn enhance compliance.
The financial benefit of contact lens wearers to a practice has been documented. Contact lens patients return greater revenue than those who wear spectacles alone. Contact lens dropouts erode potential income. Nurturing contact lens wearers to get the most out of their contact lens-wearing experience is not only professionally rewarding but will contribute to practice growth.
Conclusion
Compared to their habitual contact lens solution, successful contact lens wearers increased in comfort and overall lens-wearing satisfaction after 30 days of using OPTI-FREE ® RepleniSH ® MPDS. This study provides evidence that proactive transitioning of patients to OPTI-FREE ® RepleniSH ® MPDS may lead to greater contact lens-wearing satisfaction.
OPTI-FREE ® RepleniSH ® MPDS provides practitioners with an opportunity to meet and anticipate patient needs, thus reducing the risk of patient dropouts and providing an effective means for practitioners to grow and maintain a successful contact lens practice.
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